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(57)Abstract 

PURPOSE: To inexpensively and stably synthesize a colorless 
transparent diamond single crystal, in the synthesis of a diamond 
crystal due to a temp, difference method, by adding a metal 
selected from Ti. Zr. Hf, V, Nb and Ta to a solvent metal as a 
nitrogen getter and further adding a substance decomposing metal 
carbide thereto. 

CONSTITUTION: A carbon source 1, a solvent metal 2, a seed 
crystal 3, an insulator 4, a graphite heater 5 and a pressure medium 
6 are provided in a sample chamber for the synthesis of a diamond 
crystal by a temp, difference method. One or more kinds of metals 
selected from Ti, Zr, Hf, V, Nb and Ta are added to the solvent 
metal (e.g. iron and 0.1-6.0wt% of carbon) as a nitrogen getter and a 
substance (e.g. copper) decomposing carbides of Ti, Zr, Hf, V, Nb 
and Ta is added. The total addition amounts of metals as the 
nitrogen getter are 0.1-5%, by v\rt of solvent metal and the addition 
amount of the substance decomposing carbide is 0.1-20% by wt. of 
the solvent metal. 
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-C\ &jK&JlK:KX# r y4r--2: LTT U Z r , H f , 
V, Nb, T a d^Iim^-lt) L< (i-S^±«7)^ 
I?r»L, £>o x Ti, Zr. Hf. V N Nb, Ta 

^t^^Kf^^m dw-C. Ti, Zr, H 
K V N Nb, Ta«tl^t5WCu, A 
g. Au, Zn. C d*><biltf*u5&M-C£>9. 

(^w"C, X(iTi x Zr. Hf, V, Nb, T a fah 
iltfit£7c3f. YliCu, Ag, Au. Zn, Cdfrb 
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mm&mizmmvv*-t l-ct i , zr. h 

<D&m&Wi1mi,, 2>>o s Ti, Zr. Hf. V, Nb. 

[S*B2] Ti. Zr, Hf, V N Nb, Ta^S 
M$r^t5W^Cu, Ag, Au, Zn. Cd7&> 

[»**3] S»^^-tLtiSflIt5Ti, Z 
r, H f x V, Nb, Tad^^fitLS— «fc Klil 

-h. 5lf%^TTfc^ ;6>o. Ti, Zr, Hf. 

v, Nb, Ta <Dmm&&m-rz®>'g<nmtommM 

raut, 0. 1 2 0li%^TT'fo5C 

^ttS »#gt l * fi 2 gBtt <£>y -f^^s^ KSM* 

wT'x XfiT i N Z r , Hf, V, Nb, T a 
t>M&tlZ>7cM* YH.Cu,.A'g, Aiu.Zn* Cd^ 

-frW XHT i % Z r. Hf, V, Nb x T a 

a>*>3fi*t£5G3lf* YteCu, Ag, Au, Zn, C d 

[«*«6] BUlE^jK&Mtt. Fe, Co, Ni, M 
n, C r L<tt— «£JLha»?>fc 

t>s ioo. 1-6. OK*%(75R*Sr$tfwfc«r#« 
ti"<5»**l, 2. 3, 4. ^^tt5|Stt<7>^-r^r^ 

[^oiSifoftt&iyn 

[0 0 0 1 ] 

^GD-efe£ 0 

[0 0 0 2] 

It, u— If— SS-^I RT>tr/Mr/t'ft£ra*fc5j&K v> 
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[0 0 0 3] Al^lci^^t^y Kliii 

fi, fc£x_f3u The Journal of Physical Chemistry, v 
01.75, No. 12 (1971) p1838 fciv&lXTV** J: 3 U: % A 

io i &£<&t>tix^z> 9 Mrftmzte, xm$?wm4 o 3 

4 0 6 6 F e ^ICA 1 £r 3 - 5 lf% 

^&Di"5w £ (-<fc OS^Ko^fea^ft^ ^> 

^#313 9^- (1984) . pl6-l 9^{-T i *?Z 
[0 0 0 4] 

o , lc li K fifi ft S » i^ft -e fe 5 J: 
l-s A 1 ftJffcMiy-y*— t LtWtfct^ 

T-<>^^3>^^) T. 5FSfe*i:ftSwi:*5 
£<ft£fc#>. ftKfttt*ii-Sfc«>Jctt«fia«S:* 
«t-T»f5!K«3& s feSA*e>-efe5o KCTi^Zr§: 

^ufcT i c^z r cteZiomkmmm'ex <d 

[0 0 0 5] *»W#fe*sfTo/!:»K^J:S»*-t?r±, 

ftrn^ »feawfty-r^vKfe*sr-fr«-r-5fc«>^ 

tt, l«CTLW< H4lf% (i^l 

2^%) iK*"Cfe5jft^ :o^^;i/-^3^ 
#frii^4 Uz&&&&is^ttito\zttj£g:mm& 1 m 

-ft^vY (2 00mg) ^ H ^tol:|j; 2 0 0^ 
W^-bo**B»W]«r«L, htt«*ftt>^i:ft 
40 5o ^fc. Ti. Zrftk\ A 1 i: 9**i:G>EJfctt0> 

^ ^Dl:tilfil:%-e i L^lfeSP^ft^^i:ft5 0 

{£T^fctLTt)T i C^Z r C ft i?<D«fb«*>IB» 

■e, a«ftte4J«fe^»e>Jxftv\ i-ftfc>*j, t i 

Z r C/^^»g WS^t^V K^t^IAl 

WBt3WM**lc*#i&*ix J «»i-<ft5. 
50 raJH*Sr*PftU *SfeaWT?^^^^-^3^l5i:^if 



20 



3 

[0 0 0 6] 

»DU B*:Cu, Ag, Au, Zn. tek*&mvftl 

tf. K*^Bk£9b*:ds Jzaft* 9 , T i c^z r Cft 

ict^^v-^/u— v^A4ll^ft<ftO % ^^ojg 

£rfi;te*:i:C:*>, Ti, Zr, H f ft ^G05g3I £ C u , 
Ag, Auft^055c*^e>45-fr&t>L<tt4:«IW.<b* 

[0007] -rft*?*,; ^^fatiaias^t' 

ITTi, Zr, Hf, V, Nb, Tad^Itf^- 
«t>L<tt-«&J2<O-fe««r«3!l0U ^o, Ti, Z 
r, Hf. V, Nb, Ta^M^ftltSM^^ 

tSr»»i:i-5t><OT?fe5o Ti. z 

r. Hf, V. Nb; T aO«ft*fc»j»i-5^|r*«C 
u, Ag, Au, Zn, C d J&>fcSfifjh,5&*"Cfc5 ^ 

5TU Zr/Hf, V, Nb, T a d^StftuS— « 

i, zr, Hf, v, Nb, t z<omtm*ftm-rz>m 
m<om\i&tmm\^\^x. o. im%jeu:2 on 

[0008] £fc, ^filtiftias^t*^ 
K^a^i^v^t, «atAjm-x-Y*<o-fr&t>u< 
tt&HWMb'&tt (::t\ xiiTi, zr, Hf, v, 

Nb, T a A»e>SWT*l55c*^ YfiCu, Ag, Au, 
Zn, C d*>fc»i*L<57C*) «!Dt5^^#Sti 

i-s^o-cfes, atria, x-Y%k(D&&hi>< 

\±^mmit^ C:t\ XttTi, Zr, Hf, v, 
Nb, T a a>e>»i*LS5c*. YliCu, Ag, Au, 
Zn, C dd*?,iltftu57C*) O^D^i, ^l&tCfcj-L 
T, 0. lli%^±, 10ii%£iTtfc5CtW 

S^l-, *»«tw*JV^T, »St&Sfi> Fe, 
Co, Ni, Mn, C r O + d^Stftl*— «fc L< 14 
-fl^Lh^ibft 9. Io0. 1-6. 0lf%©R*S: 

[0 0 0 9] Hi l±*8««)-A#«-Cifeot, ^ -Y 



(3) #li?5- 3 2 9 3 5 6 

I2^i:, ayy^-tUTi, Zr, Hf, V, 

Nb, Taa»e>i!fcm5— l< nraa±o4«fe 

*»Di-S4:ra#tw, Ti, Zr, Hf, V, Nb, Ta 
<D&ttkV3&&mirZ>Wgk LTCu, Ag, Au, z 

ltttt?)Ti, Zr, Hf, V, Nb, Tai^l 
tf*b£— at L < tt-a«-b«>&JIR©*»D«:tt, 
*fLT, 0. llf%^±, 5ft%£(Ttfe5wt^ 
io #*Ur\, o. iif%J: 9'>ftv^, 

»Sd 5 #5>*l/*<ft5. Ti, Zr, Hf, V, 

N b , T a ©Kft*S:»»+5ftKco^p*ttS«^» 
LT, 0. llt%£l±2 0li%^Ttfe5CtW 
£ LV\ 0. 1 It%«J: ^>^V^R«^^M^ 
*+#T\ 2om&%&ZKZ>k0>f&M*ib J $>Sim& 

<ftSo 

20 [0 0 10] ffc, *.*W05iJ(0-&S-ett v tulBStt^ 

X\ XfiTi', Zr, Hf, V, Nb, Tad^iim 
55clf, YUCu, Ag, Au, Zn, Cdfrbm&tl 

z>7tm) &mmi-z> 0 tzkytttr i - cu^^t u 

Tte 2 5 T i — 7 5 C u-£*& (fijitt. £t~FI^ D) , 5 
0Ti-50Cu^ 7 5Ti-2 5Cu^CT^|f 

k LTH. Cuz Ti (JDsl^Jt, J^TI^ C) , CuT 
i, CuTi2 , Cu3 T iz ft£*/$*. Cu-Zr^O 
30 -feMffiit-afyok LTIi, Cu3Zr,Cu3Zrz,C 
uZr, CuZrz ft if J&^f <bn£ e ^COX-Y^CQ 

0. llf%£(±, 10li%OTtfe5CtWf L 
v\ o. i**%J:9^ftv^ia»3&s+^»**tur 

ftfe&^feh^ftSo 
[0 0 11] r^-e, Bai0 20*«C^JRtt— jR^ttF 
e, Co, Ni, Mn, C r O^^iUmS — at> U 

«>0. 1-6. 0K»%<J5K*Sr*>e>*»D«)»ftlb-C^ 
tft^oa«***KjO:WSrEai-Sje«d5foS36S. £ 

^355*3 r «9^i-<ft^. w&&&sft<»nm z. v &&&& 
■rsfc«>ie»i^±*sT*u. a»ft*efta*#fefrft<ft 

50 5o 
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[0012] *&w\zm^z>m&£*. mmm^tezcom 

[0013] 

IHAItMyy^-tLrTi, Zr, Hf, V, 

WDDU Ti, Zr, Hf, V. Nb, TaOS 

fcti!>&ftM-1-Z>WK1Zkz.t£ Cu, Ag, Au, Zn, 70 

Ti, Zr, Hf, V, Nb, T ai)*t>mtttlZ>7cm. 
YttCu, Ag, Au, Zn, C d 5>Stftb55c*) 
Sr^D-r^fcfe, CX«)lki»*^X< % 3=fc, T i C 

<^z r ctzx<omtm<Dife&^<om>x^ mm<vmz 

\<^mmte \ \ a * J zr<D?J h*&&tiK 

[0 0 i 4] w^Hovnt; 

v ^ #«\ t osiStt^ ^ v >co -e*fli* « - 1 m § 

% £ v * 5 m&mw * *V v Kit A fc * 5 

T i CdsSfflEt^^ft^^i-'S, fcitSSric 

~™ t iTT i &mmi-z 1 1 i>iz % mim&Mf&^T. 

^Cud*5>*«*AXtt^*IIBft'fr», flitfCuT i 

a*<o»*an*t). Tit 

tftSSrfffifir tic J: 19, A 1 -^T i ft¥<D'&m<D 
W-e^^tn — i/s >-£>*v>aRfcii a y^^r^is Kfe *o 

iTi^CuT i AJRm{b-fr«J^"e*jWbfeJRjr»Ul 
**%^DUfc*fr, M£S2. 5mg/hrn, 

[0 0 15] 

H*^J1 

^IK^^-t L"C«fi[S 5 0-1 0 0 -; ^yWSF 
e»5fc, Co»5fe, ^777^fFte»\ 50 



4#Hf^5 - 3 2 9 3 5 6 
Fe:Co:C=60:40:4. 5 (Ififc) 
t u ytOT ¥*&*ft^5 0 * * nyoCufe* 

1. 5li%»L, +#lc»frL,;fc: c Z<Dm>&®ifc$: 

mrnm (1) icji^-v^^Koft*, o) ^ 

fiiE^5 0 0 -; ^n^^ny Kft*3«£:fl§^ 
fc e ^LT, KIKK (1) ti^i (3) »t»3 0t 
<7>«gJ^£aso< J: 5»-SDf»t-^- (5) rtctyH, 
fc 0 ^ixSr«i«ffiJ6*ft»S:ffiv^-C. JE^3 5. 5GP 
a , 1 3 0 0t-C7 0Bff8]{£f£L, Y<D 

4r«H6-t- 5 iv^tut 0. lp pm^Ttfc 
[0 0 1 6 ] XKfl2^8 - 

TitCu ^^*SSrMfi%..-C (T i , C u j = ( 0 . 
5, 0. 5)\ (1,1) , (1,2), (1,3), 

(1, 5) , (2, 2) ; (-2. 3) t$zttm*mm 

t>0. S^^^y hm&CD&WteW al^t^V Kg*' 
[0017] HJS^J 9 

W C SH/c? 1 1 a 9 #4 ^ > k«* ^ ttfc 0 
[0018] Uttftl 1 0 

[0019] ^jSS^J 1 1 

mm<omnt x^xmm 5 0-1 oo-;^p>(d^f 

Fe:Co:C=60:40:4. 5 (SStfc) 
fcft5J:5^B*Ufc B r^^, ^<bJ^5D|tt IT? 
i%$Lm 50^n>(D50Ti-50C u^«&^c (fi 
Sit) »1K^JS1: (^777^f hSr»<) 1^13 

ffitt fi$i^^, ««Lfct>0 (lf2 0mm, * 1 
0mm) Sr*8tiLfc. EB 1 t^-*-K»*»«"eK*» 
(1) Ktty-f-^^KiD©*, S*SA (3) icttiKS 
5 0 0 ^ n y<7)^ Kigi 3 i^^/c 0 

r, (i) (3) m^m3 ox;(Dumm 

«t 9 lc»DJ»fc — ^— (5) rtl:t7Mfc 0 :H 
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3 0 or-C7 OB*IW««U ^-^>-KO-&fig£rtTo 
^<7)j^^:0. 7 — 0. 9*7^ h<£>*Sfegi^ft, ^ 

£*lJ£i-5 fcl^tufc 0. lppm^mof:, 

[0 0 2 0 ] HJfctfj 12-16 

5 0 T i - 5 0 C u^^O^Ot^^If 
777^f h£-i&<) Kl^TLO. 5. 1. 0. 2. 0. 

5.0.8.0 t &z.tLm±mmm 1 1 1 

It^t^y K^dcfrfTofc, ^i**bfc, 0. 8*7 

V^ftogitiiiO. 2ppraOT> 'fV'^^-^ 

[0 0 2 1 ] HifctfJ 1 7 
SsflOtti: LT\ 70Ti-30Cu (Mtt)-fr^»5fe 

[0022 ] mmmi 8 

mmtLX, 25Ti-75Cu (MSit)^^^ 
t*yKfefiS:^SLfc. Htfiffili 1 kTtsk* 

[0 0 2 3 ] 1 9 

SfcflOtti: IT, 10Ti-90Cu (M;ifc) 

[0 0 2 4 ] H%ft] 2 0 
^JDWi: It, 70Ti-30Ag (SSJfc) 

WIS, Mtfeii ai^t^yKg^r#^fc 0 

[0025] mw&m 2 1 

Ss»Dtti:UT, 50Ti-50Ag (fifitt:) -g^*&* 
£ % 2M%«JiPLfcttW:jS16«l 1 fcn««cLT^-f 

[0 0 2 6] 22-26 
«»Dtti: IT, C u T i &*BMb*W^&»*&J8v\ 
^r^E^DliSrO . 5, 1. 0, 2. 0, 4. 0, 8. 0 

o. 8^?7^ hito&<o&Ktt\\aSiy4+ : e>}*ts&& 

v^/u— >-o. 3fil:%^T"Cfeofc 0 
[0 0 2 7 ] 2 7 



(5) #l?5- 3 2 9 3 5 6 

J? 

%mm{,itmtmmm2 2 ttm^x^-Y^vm 
&&&&lizo mmm2 2 kf&t'mi. air 

ft I 1 a f^t^y KJB«**#*>;h,fc. 

[0 0 2 8] H^#J 2 8 

Kttlti-2: LTx C u Z r&«W<fc^fc»5fc«r. 4fig% 

sr*«Lfco *(omm* mmw2 2t^^mc. a«ft 

[0 0 2 9] Hi£#J 2 9 
70 SsftWfc LT, CuZrz &«Wffrfr«M»5fc*:, 2fiJ: 

[0030] mi&m 3 0 

«JKroJS»i LTftS5 0-l 0 0 ;^y««F 
V\ 

Fe:Ni:Co:C=60:30:10:4. 2 (M 

ait) 

20 . t ft * <fc .5 i-H/g- Lfc-ffitt3i«gffii 1 1 1 mm^tx-y^c 

JfW ca@ftl I a M^-Y ir^eV KjgS^?>tv^ 0 

[0 0 3 1 ] flj&tfJ 31 
SfflE<OMC»j: LTtt8 5 0-1 0 0 ^ny«F 
eft*. N i»5fe, Mn»*. ^^r-f 
^\ 

Fe:Ni :Mn : C=6 0 : 3 0 : 1 0 : 4 ( JIJ: 

w 

Ayifl^CaSftll ai^t*> K»»36«#fe*tfc, 
[0 0 3 2] S$tE#J 3 2 

ltttS5 0-1 0 0 ^D^^tF. 

Fe:Ni:C = 70:30:3. 5 (figifc) 

^V^^&SrfToTt, ^(7>^m, H*«l lirISi: 

[0 0 3 3] ^fe^J 3 3 

o»*. ^777^fM»^fflV\ 
C o : C= 1 0 0 : 4 . 7 (figifc) 

^>Ko^£fTofc 0 ^rOJB*. HKflll ltUi 

Ayifi^caaftii a®y-<^^^ K**3ft«#e>*tfc, 
[oo34] nmm 3 4 

Ni:C=l00:4. 2 (fiStt:) 
50 t*5J:5JwE-frbfctettSa6«*Jl 1 ir^tty>f 
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t^v K^f&Srffo/ic Xlfctt 1 list 

[0 0 3 5] ifc^J 1 

C u SriRflD-frTlC. T i 0>*ffiA) ( 1 . 5 M&%) Lfc 
[0 0 3 6] HsCKM 2 

5 0 T i - 5 0 Ctt^S^oKAlit: 1 5lf%i: L 
[0 0 3 7] J£&?#J 3 

[0 0 3 8] : Jt;««l4- 
JSJtt^JHWt Ltei5 0-1 0 0 ^^nx^SMgfF 
et&*. Nift*, Coft*^ffiV\ 
Fe:Ni ;Co = 6 0:3 0:1 0 (SJtifc) 



[0 0 3 9] fctfcM 5 
^^J^^i: It&f 5 0-1 00^ oxaSSfcfc&F 
effim, Ni»*. Co»*. ^7r^f h»*«:S 

v\ 

Fe:Ni : Co : C = 6 0 : 3 0 : 1 0 : 7 (MM 
it) 

[0 0 4 0] 

[Hi] **WO-ftfr«^*5tt5»*-&ricfflo«»^ 
l £i%SI 

3 f^$p^ 
4 

5 mf&t—9- 

6 ffiAjfti*: 
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